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GEROM AT T rpsL F rrs FEIR 58738 5 48 S 11 2K
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GHZEY B8 WESZ R B (MTB I RN 8 AR 858 R (Sm) , RIFE R (Km) PR R 2 (Am) & il
B 2% (Con) R RHURE 1 i T 24578 P AN A8 ST 257K, Ik — 2B AR T 24 e 238 XL 25 5 MTB ) rrs Fll rpsL He A
FARMRFR ., FiE  RAME TR Alamar Blue il (MABA) 32 00 64 Ak 5 I3 BRHEE BE 9 MTB It R 43 55
AR Sm.Km, Am 1 Cm ¥ 5% /NI # 3 JE (minimum inhibitory concentration, MIC) {H ; 3 H %f ixX BL 5 Kk rrs 1
rpsL FEDIHAT RS E . GER 64 Mk MTB IR Bidk . 52 BRoxt Sm i 24, oAy 42 #k(80. 820) &AL rpsL A
2875 AuFE 32 #R(76.2%) K 128 A>G(Lysd3Arg) » H MIC {H>128 pg/ml; 9 #R(21. 4%)263A—G(Lys88Arg) ,
18R (2. 4%6)263A—>T(Lys88Met) , MIC {HA T 4~64 pg/ml, 9 FRE rrs TR 514A—C 2878, Hir, 8 #f MIC {4
F 4~8 pg/ml, 1 ¥k MIC{HH 2 pg/ml. 7E 2 ¥k Sm i 20k (MIC (B2 4 pg/mD A KB rpsL & | rrs 5K 530
XK rrs BEDH 1400 X278, 18 BRERLINE] rrs BIH 1401 A—>G 2728 H%F Ko Fl Am & BE 25 . Horp, 15 BRR s
L 1401A—~>G FR5AE 3 BRAFF rrs FEF AN 552748 . 18 #REXT Sm.Km. Am ¥ 24, H X Km Fl Am 375 &
M5, 18 £k rrs FLH 1401A—>G =AM T, 13 ¥R E X Km. Am.Cm Xt 25, H58 Km. Am 5 E it 25104 3 Cm
REETH 2455 BREE XS Co GUs (MIC {E142 2.5 pg/mb, 64 BRIFHRYH rpsL FEH 363A—>G 2728, A W 1Y & S Ty
121 i AAA—~>AAG A%, RS i SRR Wi &R (Lys) . &1 MTB ) rpsL KA Lys43Arg.Lys88Arg/Met
RAF AT RES Sm & B A T 2580 5C 5 rrs JER 514A—C RAF A fiE 5 SmARE M 2540, rrs A 1401A—~>G
G S14A—C A5, s G rpsL FERZEE AT BE S Sm Km, Am ¥t 254H5C . rrs FE 1401A—G /2 Km & B it 25
B3 At 25 00 43 Ak L AT g2 Km Al Am 5 Cm #8538 SUR 24 1 5 566
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[Abstract] Objective To observe the drug resistance and cross-resistance of streptomycin (Sm), kanamycin
(Km), amikacin (Am), capreomycin (Cm) for Mycobacterium tuberculosis (MTDB) clinical isolates by drug suscepti-
bility testing (DST), and to investigate the association of mutation in MTB gene rpsL and rrs and the resistance and
cross-resistance of these drugs. Methods The liquid dilution method Microdilution alamar blue assay (MABA)
was performed to detect minimum inhibitory concentrations (MICs) of Sm, Km, Am, Cm of 64 MTB clinical
isolates obtained {rom Beijing Chest Hospital. Gene rrs and rpsL of 64 MTB clinical isolates were sequenced to analyze
the relationship of the mutation in gene rrs and rpsL and the resistance and cross-resistance of Sm, Km, Am, Cm.
Results Of the 64 isolates, 52 isolates were resistant to Sm, mutation in codon 43 or 88 of rpsL gene were
observed in 42 (80.8%) isolates, including 32 isolates (76.2%) with mutation in codon 43 (Lys43Arg) with Sm
MIC=>128 pg/ml, 9 isolates (21.4%) with mutation in rpsL 263A—G (Lys88Arg) and 1 isolate (2. 4%) with mutation
in rpsL 263A—T (Lys88Met), the Sm MICs of these isolates were 4—64 pg/ml. Gene 775 514A—C were observed
in 9 isolates, the MICs of Sm were 4—8 p1g/ml in 8 isolates and 2 pg/ml in 1 isolate. Gene rrs 1401 A—G mutation
were observed in 18 isolates which were high-level resistant to both Km and Am, 15 isolates were observed only in
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Gene rrs 1401 A—G mutation, and 3 isolates were combined with other mutation. All these isolates were resistant to
Sm, Km, Am three drugs, and were high-level resistant to Km and Am. Of 18 isolates with gene mutation in 77s
1401 A—G, 13 isolates were high-level resistant to Km and Am, and low-level resistant to Cm, 5 isolates were sus-
ceptible to Cm (MIC 2. 5 pg/ml). All these 64 isolates were observed 363A—G mutation in gene rpsL, with codon
AAA— AAG, they all encode Lys. Mutation in codon 43 of rpsL (Lys43Arg) and codon 88
(Lys88Arg/Met) of MTB was likely associated with high-level and moderate-level resistance to Sm, mutation in r7s

Conclusion

514 A—C was likely associated with low-level resistance to Sm. Combination of mutations in gene rrs 1401A—G
and gene rpsL, rrs 514 may be the molecular mechanism of resistant to Sm, Km and Am. Mutation in rrs 1401A—
G were the molecular basis of cross resistance between Km and Am, maybe also the molecular basis of partly cross

resistance between Km/Am and Cm.
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T R P 2 R TiRTT
SN . AR, MDR-TB 3t AT M4 %5
AEZ, AEETRLFRE R (Km), frk R A
(Am) JFIZ IR 259 [ 6 #h 8 &= (Cm) J4E i 5
P 259 240 8 MDR-TB 1597 7 Z %0259 .
AT HEZIRTT I A 2R (% &R (Sm) |
Km, Am 12 K259 (Cm) @947 3 AL & AH 2L,
YEHEE S A S, X T3 X2y 58 X 259k .
BB IRIE 16S rRNA K S12 A% A E 1 i 4
L rrs Al rpsL 587823 B Sm i 2y, H rpsL HEH
1) Lysd3Arg J Lys88Arg €45 i Sm [iif 24 (1) = %
JRA . T orrs B A1401G K425  Km, Am i 25 &
H 5 Cm 2 X 254H¢ . EJ2X T Sm Fl Am, Km,
Cm 928 LT 245 1) 3 F AL AS R 5240 4 22 5
SEFE IS A rpsL F rrs FeDH P51 L % i 2 2 AR
HE KR A SR T AT IR R

MEFTTE

L. I R A% : 64 BRilE R MTB TR € B A6 5
BHEE BEm PR B RE 2 AR 2% [REE IR BHPE  H 226
FEORHR (PNB) (MEMy-2-F2 IR iF (TCH) T Fh 45 1
ho KA MABA (LA Alamar Blue) #4725 %)
Sm.Km,Am,Cm & 19 Fz/MI B B (minimum in-
hibitory concentration, MIC) ¥ it S 56 B ¥k fU
& Sm it 255 I Km F1 (5% Am i 258k 24 Bk, Sm
fiif 2457 Km F1 Am U8k 28 Bk, X} Sm . Km,Am ¥J
HUREE R 12 #k. H37Rv #RdERE (ATCC27294) H
AT S Az s e BB bR A5 i 25 W ik o = At

2. LB 25 . Sm (L5 : 638K0813) . Km ($it5-
109K0147), Am (4t 5 048K1289), Cm (#t 5.
018K1068) ¥y H 3£ [ Sigma 24 7],

3. R A LW A4 R indg ESCO,
LA2-6A1) ; FE 12877 K A i CE IR TR SO A PR
A RYTIRAE) T HHS BD 5 i 7 K7 (L st ZE 2 1

Drug resistance, bacterial;

Aminoglycosides; Peptides;  Anti-

IXEs R GEA PR A, 5] 00000249) 5 8 K I VK 4
(HZA SANYO, MDF-U4186F) ; ik it vk 4 (5 12 ¢
IR BRZA 71, BCD2007 ADz) 5 R e fZ 17 2% (£ [
Scientific industries, G560E Vortex-2,), PCR 1%
(BT IH 14 H B2 A FR A Al GenePro 3t K P 34 {Y
BI6G) s LKA (AL 5t i 7S — {48 ), DDY-6C %) ;
2 H B AR R g (L RBEFH A R A,
tanon 4200) ,

A. kR DNA $2HC: MTB 18 b 55 57 7 2 i il
# K MIC 7 2 BESCHRCL . R TE 28 i 38
%o N THIT B3R EEI 2 MTB, &8 F 1.5 ml 2RJi§
EP &, il A TE 200 pl. 847, 76 5 ¥k (100 °C) 1)
K K 20 min, BUHE S 4 °C 6000 X g B
5 min, B J5 W H B 2 A 1.5 ml EP 4
H LB —80 CUKAR A7 % .

5. PCR i : (D) 5114 i N GenBank H £
R MTB H37Rv Btk rpsL Flrrs FeH 43 H 51,
rrs JE R FE H37Rv T Pk 42 2L I 4 ) 1471846 ~
1473382 i , K & 2 1537 bp; rpsL FPRAE H37Rv
BR4FLPZH 11 781650~781934 , K JiH 375 bp, i
JH Primer primier 5. 0 3 {F #4731, 519 7 51 0L
1. g1l A A B A W AR AT BR A A
(2)PCR Y44 . W ARFA 50 pl &R b RS
Y145 1 pl G JEE 10 pmol/L) , 2 X Tag PCR Master-
Mix 25 pl, DNA #ifi 2 pl, B IK (ddH, O) 21 pl,
WS %94 CHiAE P 2 min; 94 “CARPE: 15 s, 38 k
30 $,63 “CZEH 1 min. JEFR 50 ¥ 72 °C#EMH 10 min,
RN G 4 CORAE . (3) =9 B Pk A - PCR {5%
1B B A FE A RO 10 pl DA T pl B 10 X
Loading ZZ P TR AT, B 5 pl TR WRAE A IR A
BEIE A 100 bp ) DNA Marker #3ic, F 1. 2 Y03 ig
BEREEICHL YK, LR 90 V., I FHBEIE A% 2 40 48 41k
S TN AH 1 454
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&1 PCRBLGI¥ 8 S5 B

BN 314 (5'~3" R B P X

rpsL. F:GCCGACAAACAGAACGTGAA 490 bp -3 45 bp~ "Rl 70 bp
R:GTGACCAACTGCGATCCGTA
B4 : GTGACCAACTGCGATCCGTA

rrs F1: TGGCCGTTTGTTTTGTCAGG 694 bp - 67~627 bp

R1:CCGCACGCTCACAGTTAAG
MFEB14 : TGGCCGTTTGTTTTGTCAGG
F2:GTGCCAGCAGCCGCGGTAAT 651 bp 506~1156 bp
R2:CCGGCAGTCTCTCACGAGT
MFT 14 : GTGCCAGCAGCCGCGGTAAT
F3: TGTCGTGAGATGTTGGGTTA 572 bp 1063 bp~ i 98 bp

R3:GCCAACTTTGTTGTCATGC

M 24 : GCCAACTTTGTTGTCATGC

E FAURIER s RFR R

6. DNA ¥ K 43 # : PCR ;7 4 3% H8 K Jk R B}
FoR A PR, AT 4 405 R ABL A |l Y
3730XL A AT . I 45 48 DNAStar
A Chromas V2. 22 JEF7 HOX 20, SEI0 Hd R
FH SPSS 13. 0 43#7 .

& R

L BEANE O K 64 PR ) DNA 250 H.
X rpsL F rrs e P HEAT 91 IF 0 P, 64 AR B XS
4 PR 254 (Sm, Km, Am, Cm) ) MIC {f & 3
PR PP 45 R L3R 2,

2. FEHIRAE Y Sm 25 0C & A 52 HREE X
Sm 2, Hiv, 42 #k (80. 8%) rpsL KE[H 43 fii 5%,
88 (VB T 2875, 8 Bk (15. 4%) BA rrs JLH 514
PLRGEAE, 2 BR (3. 900 WA R LL F 2848, 42 B
rpsL BRI 2SR T v A0 4E 32 4 (76.2%0) Hy 128A—~
G(Lys43Arg), H MIC {f # > 128 pg/ml; 9 #k
(21.4%) 263A — G (Lys88Arg), 1 #k (2.4%)
263A—T (Lys88Met) . MIC {1 F 4 ~64 pg/ml,
Sm it 258k 9 #R(17. 3%) rrs FEPH 514A—C R A%,
Horr, 8 #k MIC {E A T 4~8 pg/ml, 1 fk MIC {4y
2 pg/ml, 7E 2 ¥k (3.9%) Sm ifi} 25 #k (MIC {H J&
4 pg/mD BT KB rpsL FER L rrs FER 530 X K&
rrs FEF 1400 X248, 12 R X Sm U, Hip,
bR 1 BEA rrs JEH 514A—C 28748, HiAx 11 RS
WA rpsL FEIFT rrs FEH 530 X 2 1400 X &A%,
B RIS A rpsL BFRRAGR 2),

3.rrs FEFIRAE S Km, Am fif 256 R 23 #k

Km it 2580 19 ¥k Am i 25 8% th 244 18 #R & (4
S5 Km, Am 250k 78. 3% .94, 7%0) X 2L H bk
[F] )X Kom A1 A i BE TR 245 5 H AR S rrs B
1401A—>G 227F , Hr 15 #:28 rrs 2H 1401A—>G
FAGEAR 3 BRGIT s JEPR HA A S8 (3R 2D,
5k Km IREET 25 Am BURE ., 1 #% Am RS T 25
Km UG, LA 40 BRE K, Am S0 B AR
VWA BRI rrs LR 1401 8745 7 ¥E rrs KK S14A—
C RAAAREA 1401 A—>G RS X Km Hl Am
gk,

4. Sm Bk G Km, Am i 245 5 bk (4 J& 8 58 25 1
B2 18 BRI X Sm.Km, Am =24 A 24, H X Km
FI A Yy BT 24 BRI RABREAN (1) rpsL B
128A— G + rrs 3£ [A 1401A— G =48 13 Fk;
(2) rpsL F&H 263A—>G+ rrs Fe[H 1401A—>G 8748
2 8K (3) rpsL FEHR TCEAL + rrs FEP 1401A—>G,
514A—C 878 1 ¥k 5 (4) rpsL FEHR TCZRAL + rrs FEH
514A—>C.1401A—>G, 1176 G—A €75 1 ¥; (5) rrs
FEH 263A—=>TH rrs 3£H 1401A—>G.10G—>A =4
1 Bk

5. Km, Am, Cm [r] i 1iif 24 B8 A 1) 25 PR 2 78 1
W18 Bf rrs FEH 1401A—G KA F R, 13 ¥k
(72. 29 B X Km., Am.Cm ¥ it 25, H 35 Km.
Am 5 BE 2574 9 Cm RBETH 2555 #k (27 820)
%t Crm 0 (MIC 5% 2.5 ug/mD) . 13 b il
Cm, HAP7E Km Fl Am S BURBI R, HA 1 #k
Xt Cm i 25 (MIC {528 5 pg/mD s IX R A RA s
ForpsL 5875
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R 2 rpsL Hl s JEDN A RASIR MR IS I ST AL 25 for M TRT AR BE AL

RAFHTY I S/ MR BE (pug/mD
rpsL rrs L Sm Km Am Cm
128A—~G
<AA(‘f»A§‘(‘ I(’ 13Ar) 1401A—~G 1 >128.00 >128. 00 >128. 00 20. 00
i, LLYyS rg
128A—~G
(AAG AZ(‘ 1} 13Are) 1401A—>G 7 >128.00 >128. 00 >128. 00 5. 00
— g, Lys g
128A—~G
(AAG A(8‘G I(’ 13Are) 1401A—>G 5 >128.00 >128. 00 >128. 00 2.50
—>AUG, Lys g
263A—~>G
(AAG :ZG I(y 88 A 1401A—~G 1 64. 00 =>128. 00 >128.00 5. 00
—> s LLys T
263A—~>G )
(AAG :ZG I(y 88 A 1401A—~>G 1 32.00 =>128. 00 >128.00 5. 00
—> s LLysS T
263A—~>T
(AAG :i(; Lys88Men) 1401A—>G,10G—~A 1 4.00 >128. 00 >>128. 00 5.00
—> s LLYS (S
T 78 1401A—>G, 514A—~C 1 8. 00 >>128.00 >128. 00 5. 00
1176G—~>A,1401A—>G,
2I AR
ToRAR E14AC 1 8. 00 >128.00 >128. 00 5. 00
263A—~>G
(AAG—>AGG, Lys88Arg) TR 2 16.00  1.00~2.00 0.50~1.00  1.25~2.50
263A—~>G
AR 1 8. 00 4. 00 0.50 1.25
(AAG—~AGG, Lys88Arg) AR 2
263A—~>G
(AAG—>AGG, Lys88Arg) ToRAE 4 8. 00 1. 00 0.50  1.25~2.50
Joge 514A—~C 1 8. 00 1. 00 0.50 1.25
TS 514A—~>C,15T—>G 1 8. 00 0.50 0.25 1. 25
Tooe7s 514A—~C,278A—>G 2 4.00 0.50~1. 00 0. 25~0. 50 1.25
TogAs 514A—~C 2 4.00 0.50~1. 00 0. 25~0. 50 1.25
TR T 7s 2 4.00 0.50~2. 00 0. 25~0. 50 1. 25~2.50
TR ToRAE 2 2. 00 2. 00~4. 00 0.50~1.00  2.50~5.00
TogeAs 514A—C 1 2.00 1. 00 0.50 1.25
TJCRA JogEAs 1 1. 00 2.00 0.50 2.50
TogeAs 207A—~>G 1 <1.00 <2.00 <1.00 <2.50
ToRAR TCRAS 7 <1.00 <2.00 <1.00 <2.50
128A—~G . -
(AAG—=AGG, Lysi3Arg) TogeAs 1 >128.00 4. 00 4.00 1.25
128A—~G X
(AAG—>AGG. Lysi3Arg) To A 5 =128. 00 8.00 <1.00 <2.50
128A—~G ,
Tog A 13 =128. 00 <2.00 <1.00 <2.50

(AAG-AGG, Lys43Arg)

S Sm.Km, Am,Cm §8/ MBI 2 MABA Yl . 852 S0 [2-3 115 Sm.Km, Am, Cm I AKIE 510 2.0.4.0.1.0.2. 5 pg/ml.
A St Km, Am TiFZ58k Y MIC {43 516 g /ml,32~64 pg/ml. 64 pg/ml 43515 SOWARRETIZG PS5 25 . B9 RE T 245 5 B4R Con T 2050
MIC {43 H<20 pg/ml 40~80 pug/ml, >80 ug/ml 43 5 SCRARMETHZS . b BETI 25 5 HE T 24

6. 5 Sm.Km.Am.Cm ifit 25 & #6 56 i1 3 [H 5 B rrs F K 10G—A1 #) . 15T—=G(1 #) . 207A—
A5 64 BRIERIIA rpsL FEPH 363A—~G AS M G ) 278A—>G (1 ) . 1176G—>A(1 #) 5 H,
MRS 121 i AAA—>AAG 78, G rrs BH 207A—>G 2B Sm,Km, Am,Cm #)f{
SR R R (Lys) o TIN5 ANRAN A, BGHAR 4 BRUURFEIEAN Sm.Km, Am, Cm fif 25,
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EJEIE 4 BRI G IF rrs B rpsL FE B HA 574
(F£2),

i

PO A e 2R 2 IR 25 e — 4
HENPIEEZ Y AH R X 2 25 ) 2 [ A 78 28 STt
PG NG PR B2 AR XU 25 4% 7 Rk, T
MTB T RT3 2H 25 499 1) 43 Tk 245 #1134 R0 28 St 245
B B A BT R 24 B PR a2 W S (AR A0  [m] N4
SR A2 .

MTB X} 58 R 25 WL 5 MTB AR
S12 (Y gm A% rpsL A1 (8% 16S rRNA Z it 3 [
rrs RRASHHSEN . rpsL FEH A& MTB X Sm i
2y FEHLG] . 29 5 Sm i 25 Rk 1 526 ~59 %5,
o H LI SRS R AR A S 43 o7 2 LR % A - A
HA—>G IR (Lysd3Arg) s HRE: 88 o & HE MR
AT RAR . AT R . 80. 8% A Sm it 24 ik H
A rpsL FEH AL (Lysd3Arg Fil Lys88Arg/Met B
AL ERA)  HEL rpsL FEH Lys43Arg 2878 A 3,
TRUBAR B IR rpsL FERP A, rrs FEH 514
A—C EAHE S Sm AR 25405 . Tudo 554
iE, rpsL & A % A¢ (Lys43Arg, Lys88Arg/Thr/
Gln) ™ rpsL 55 43 N 588 vk i) MIC {EHR
T 512 pg/ml, 55 88 i % iR AZ bk i) MIC {H K
32~ 512 pg/ml; rrs F& A 58 48 £k (514A — T/C,
517C—>T) i) MIC {§ N 16 ~512 pg/ml, Fukuda
SEWR A R B Sm i 24 Bk v e R T 250k 5 24
rpsL 55 88 WY T2 AR 1) MIC {HIEAIK T55 43 1
T RABR B KT AP EE IR rpsL KR
Lys43Arg 878 pR A MIC {10 /R H X Sm 5 FE T 24
(MIC {H =128 pg/mb), 5 iR WFFE 45 F— 2 s
P 514A—C 5878 AT R 5 X Sm {1 BE i 25 46 ¢ 5
A2 rpsL FE[H Lys88Arg/Met 2748 kA9 MIC {EAK
T ERBFFERT- K- 2 T R 5 TR AR el 22
S O, AT B AN W] 18 25 W SRR R 1R A K
AR HABAEFT 8 FE Sm i 258k WA rpsL 3
Lys43Thr 8f Lys88Thr 28728, K& rrs £ H 517,
492,905 S50 g 5 A0 IR AR A & B
A XU AR R b i BRI B rpsL B[R 25
43 1 88 {1 MR AE DY, rpsL Fl rrs FEH 530 X
XUGEAR B R » I HLAX LR S8 AR HoAt 4 0
T [ PN AR T H L B A R AR

Km il Am F 250 15 5 40 B 24 16S rRNA
i mAEER. U Es, Hiif 255 16S rRNA

RS IEIR rrs 1) 1400 [XZRASAHSEN 2 AR rrs
FE 1401A—>G AR J5 iR M E MTB Il IRAK 1)
Km Fl Am fiif 24, HAE S B K 5] 100 %6 . GURE 5371
K F] 85.9% F1 92. 4% K BF Y R, 18 Bk
Km. Am Tt 25#%7 Km Fl Am 255 B 25, 3594 rrs
HH 1401A>G 848, 3 5 H A AfF 75 — 20,
rrs FEREE 1401 ALK S AE AT DI AR Am, Km
EET 250 TAR IR, Km fl Am 5 Z kK25
Cm Z W4 45 # 7] AR FBL . 5 7™ A 56 42 808 4
R 23X 3 Fh 2 38 i 25 AL 22 ers
B 1401A—~G RAFM G, BFFE KB, il i (R
Am 7] U Fh i 2848 9 Km, Am Fl Cm fiif
MR X RAREA rrs B 1401A—>G 58748, %
Km, Am 5 BETE 245, % Co KB 255 76 XF Km #l
Am & BT 25 (MIC =128 pg/mD T Cm #URE,
R EE T 24 B4 i PR 43 5 ke v 7t A D0 381 7 3 i TR
AUz T DR EEgE R, rrs BRI 1401A—>G RSB H
AT Am FI Km B B2 2, Hob Cm g MIC {HH
2.5~20 pg/ml, A4 72.22% J2& Cm i 25, i HH:
MIC {5 AR (5~20 pg/mD & K BN Cm &
M 25 B k. MTB Il JRAR h rrs JEP 1401A—>G
Al figE Km 1 Am 5 Cm i 24 (14358 53 L] 460 5
I FEAE B MTB Il PRIEXT Km Al Am 55 B i 25, L
Ko %t Con ARBE i 24 - (B4 AT —/INEB 2 % Cm £
B, FrA—EB % Km Il Am & BT 265 MTB
Y B Co 4SO AT S & .

ZHTAN s AN Sm 3| Km 3 Am S 5[] i 24 , %
T2 18 Km F1 Am T 245 B R & A 35K 0 T
SmiRYr. R ER, Km,Am fif2§ MTB &F rrs
FH 517C>T Fl 514A—~>C 881510 1% %75 Al
58 Sm 5 Km,Am 32 X it 25, {8 Via Z15 %}l
PRIRAGIN 755 A 514A—C 572 BY BB AT Sm Tiif
Z5(H%t Km fil Am g%, Wong %" #f55 oR, B
A orrs FEH 1401A—>G 481 Km ifif 25 % 0T 58 X}
Sm BUS . A H X Sm, Km, Am 7 25 (1) 18
PREARE, #BEA 5 Km, Am & B 25 A 5 3£ rrs
B 1401A—>G 278, [ I 5 I Smo i 25 41 56 19
rpsL 8% rrs FEH 514 A—C RA, ARUF5R WA,
9 BREA rrs B2 514A—>C A MK, 7 HREY
XF Am Al Km 808 4 BRXT Am Fl Km 5 52 Tif 24
(MIC {128 pg/mD %f Sm &A% B T 245 (MIC {5
4~64 pg/mb . FrLLZEH N R rs FEH 1401A—>G
A S14A—>C 578, sl & rpsL BRI A8 vl g &
Sm.Km,Am ¥Jif ZjHH5¢. 5540, AW FHRGE, rrs
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HH 1402G—>T.,1484G—>T 5 Km.Am.Cm 3¢ X i}
2SS RIS H A R B R 3 R

AR F B EIT rrs K 10G—A.15T—>G,
207A—>G.278A—G.1176G—A &7, n] GEFN 4 Ffp
TSR0 BT 24 M V5 B S OG K . HL7E MTB i 24 4
oK R 9% A8 TN 22 245 1 W i (www. tbdreamdb.
com) FRTE , AR IICSK . I BT 2 AR FIASURE
FRERA rpsL FEPH 363A—G 7%, KR TBDB %4
JZE (www. thdb. org) i/~ rpsL KEHIZE 121 7 AAA—~
AAG J Z 75V X 2 WU E TR i

BZ AR s s MTB ) rpsL R Lysd3Arg.,
Lys88Arg/Met 587843 I AT fig 5 Sm 15 B Fil e 2
M 254056 5 rrs KR 514A—C 78T GBS Sm fILJE
M 25496, rrs 22 1401A—>G BES 514A—~>C %8
L BIG rpsL FEREZRAS AT RS Sm Km, Am )7}
iR, rrs R 1401A—G & Km & BT 25 5 58
S 25 1 53 1 A] BB 2 Km Al Am 5 Cm &
G338 2557 F 3l H i T4 FBR AR
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